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(54) IMAGE MEMORY DEVICE 

(57)Abstract: 

PURPOSE: To provide the image memory device which is suitable for the 
size reduction of a system and can perform fast hidden plane processing by 
the update of a fast Z buffer. 

CONSTITUTION: The depth (Z) values of respective pixels which succeed 
in a honzontal scanning direction are Inputted to a comparator 7 from a 
read buffer 4 through a 1st write buffer 5 and a 1st read-only buffer 2; and 
small depth (Z) values are written In a 1st writable line buffer 3 and 
luminance C) values pairing with the selected depth (Z) values are similarly 
written in a 2nd readable and writable line buffer 13 according to the 
comparison result, so that results after hidden plane processing can be 
stored in 1st and 2nd memory cell arrays 1 and 2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this tr^slation, 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word w^ioh can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[CIalm(s>] 

[CJalm 1]An image memory device comprising: 

The 1st memory cell array that stores a depth (Z) value for one screen. 

The 1st Readonly line buffer that stores data for one line read from said 1 st memory cell array. 

The 1st line buffer that stores processed data for one line which should be written in after reading from said 1st memor/ cell 
array and that can be written. 

The 1st reading buffer that stores a depth (Z) value for 1 pixel chosen from said 1st ReadOnly line buffer, The 1st write buffer 
that stores a depth (Z) value for 1 pixel inputted from the outside, A comparator which compares a depth (Z) value stored in said 
1st write buffer with a depth (Z) value stored in said 1st reading buffer, The 1st selector that outputs a direction which inputted 
a value stored In said 1st write buffer, and a value stored In said 1st reading buffer, and was chosen by comparison result of said 
comparator to ©aid 1st line buffer that can be written, The 2nd memory cell array that stores a luminosity (I) value for one 
screen, and the 2nd Readonly line buffer that stores data for one line read from said 2nd memory cell array. The 2nd line buffer 
that stores processed data for one line which should be written in after reading from said 2nd memory cell array and that can be 
written. The 2nd reading buffer that stores a luminosity 0) value for 1 pixel chosen from sard 2nd Readonly line buffer, and the 
2nd write buffer that stores a luminosity (I) value for 1 pixel inputted from the outside. The 2nd selector that outputs a direction 
which inputted a value stored in said 2nd write buffer, and a value stored in said 2nd reading buffer, and was chosen by 
comparison result of said comparator to said 2nd line bulTer that can be written, A line buffer for a display which stores data for 
one line read from said 2nd memory cell array, and outputs 1 pixel of luminosity (I) values at a time outside one by one. 

CCIalm 2|The image memory device comprising according to claim 1: 

The Ist updating register that stores a deviation of a depth (Z) value which can be set up Irom the outside. 

The 1st adding machine that adds a value of said 1st write buffer, and a value of said 1st updating register, ^d re-stores a result 
in said 1st write buffer 

The 2nd updating register that stores a deviation of a luminosity 0) value which can be set up from the outside. 

The 2nd adding machine that adds a value of said 2nd write buffer, and a value of said 2nd updating register, and re-stores a 

result in said 2nd write buffer. 



[Translation done.] 
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DETA2-ED DESOIWmON 



[Detailed Descnption of the Invention] 
[0001] 

Dndustrlal Appllcatlon]Thls invention relates to an image memory device suitable for hidden surface processing of the 3D- 

Graphios which projects a three-dimensionai polyhedron object on a two-dimensional screen, and displays it, 

[0002] 

[Description of the Prior Artlln recent years, it is 3D-Graphics nearby genera! by development of computer techno^ogy- When 
projecting a three-dimensional object on a two-dimensional screen and displaying \U the object which exists to the front must 
process the phenomenon of hiding objective some or all that is in the back from it, by a certain method. When realizing by 
hardware generally^ the Z buffer algorithm processed using the Z-uffer which stores the depth (Z) value for one screen is known. 
As a hidden surface processing unit using this Z buffer algorithm, For example, it is shown in **** ^tc. ''a 32-bit three- 
dimensional graphics processor'' {the Information Processing Society of Japan integrated circuit study group report, ICD^-36, 
P71^73. 1988), and the storage device currently used for it comprises a usual dual port memory. 

[0003] Drawing 3 is a block diagram of the hidden surface processing unit which uses this conventional storage device. In drav/tns 
3. 31 inputs a convex polygon (polyeon), and it is the order of a scan line, And the pbcet computing unit which calculates and 
outputs depth (Z) and luminosity (I) to each pixel unit of the direction of a level scan line with X and a Y coordinate one by one, 
32 and 33 have a dual port of random Input/output port and a serial output port, A storage device which stores the depth (Z) 
value and luminosity (0 value for one screen respectively. 34 Inputs and compares a depth (Z) value by each pixel unit from the 
pixel computing unit 31 and the storage device 32, respectively. Only when the depth (Z) va!ue outputted from the pixel 
computing unit 31 is smaller, the comparator which carries out control which writes a depth (Z) value in the storage device 32, 
and writes a luminosity CD value in the storage device 33, and 35 and 36 are buffers which store and oul^jut a depth (Z) value and 
a luminosity (!) value respectively. 

[0004]About the hidden surface processing unit which uses the conventional storage device constituted as mentioned above, the 
operation is explained below. A polygon as shown in drawing 4 i s first inputted into the pixel computing unit 31. in the pixel 
computing unit 31, processing advances in order of a scan line from Ys to Ye, and within each scan line, it calculates 1 pixel of 
depth (Z) values and luminosity (I) values at a time to a level scanning direction with X and a Y coordinate value, and outputs to 
it one by one. X outputted from the pixel computing unit 31 on the other hand and a Y coordinate value read to the storage 
device 32 which stores a depUi (Z) value, are inputted as a start address, and output the depth (Z) value corresponding to each 
pixel one by one from the serial output port of the storage device 32. And in the comparator 34, the depth (Z) value outputted to 
each pixel unit from the pixel computing unit 31 and the storage device 32 is compared, and only when the depth (Z) value to 
which the comparison result was outputted from the pixel computing unit 31 is smaller, the writing control signal outputted to the 
stc^age de>^ces 32 and 33 is enabled. And the depth (Z) value and luminosity (1) value which were outputted from the pixel 
ccmiputing unit 31 are stored one by one in a fast page mode from the random port of the storage devices 32 and 33 via the 
buffers 35 and 36, respectively. 

[CK)05]Thus, when the polygon for one screen finishes being inputted, the smallest depth (Z) value of each pixel is stored in the 
storage device 32^ and the luminosity (I) vahje of a hidden surface processing result is stored In the storage device 33. And It is 
outputted to CRT via the serial output port of the storage device 33, and a three-dimensional picture is displayed. 
[0006] 

[Problem(s) to be Solved by the InventionjHowever, the above composition compares the depth (Z) value read from the serial 
port of the storage device in an external circuit, Since the writing of the depth (Z) value from the external circuit performed by 
the comparison result to a storage device and the luminosity (I) value was performed from the random port, While there were 
many external circuits and its wiring numbers and circuit structure became large, it had the technical problem that the drawing 
speed to a storage device was slow, and Z-uffer processing took time, 

[00O73An object of this Invention is to have been suitable for the miniaturization of the system and to provide the image memory 
device in which the high-speed hidden surface processing by renewal of high-speed Z"*uffer is possible in view of this point. 
[0008] 

[Means for Solving the ProblemjThe 1st memory cell array in which an Invention of claim 1 stores a depth (Z) value for one 
screen. The 1st Readonly line buffer that stores data for one line read from said 1st memory cell array, The 1st tine buffer that 
stores processed data for cHie line which should be written in after reading from said 1st memory cell array and that can be 
written. The 1st reading buffer that stores a depth (Z) value for 1 pixel chosen from said 1st ReadOnly line buffer, The 1st write 
buffer that stores a depth (Z) value for 1 pixel inputted from the outside, A comparator which compares a depict (Z) value stored 
in said 1st write buffer wtth a depth (Z) value stored in said 1st reading buffer. The 1st selector that outputs a direction which 
inputted a value stored in said 1st write buffer, and a value stored in said 1st reading buffer and was chosen by conrtparison 
result of said comparator to said 1st line buffer that can be written. The 2nd memory cell array that stores a luminosity 0) value 
for one screen, and the 2nd ReadOnly line buffer that stores data for one line read from said 2nd memory cell array, The 2nd line 
buffer that stores processed data for one line which should be written In after reading from said 2nd memory cell array and that 
can be written. The 2nd reading buffer that stores a luminosity (I) value for 1 pixel chosen from said 2nd ReadOnly line buffer. 
The 2nd write buffer that stores a luminosity (!) value for 1 pixel inputted from the outside, The 2nd selector that outputs a 
direction which Inputted a value stored in said 2nd write buffer, and a value stored in said 2nd reading buffer, and was chosen by 
comparison result of said comparator to said 2nd line buffer that can be written, It is the image memory device provided with a 
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line buffer for a display which stores data for one Hn^ read from said 2nd memory cell array, and outputs 1 pixel of luminosity 0) 
values at a time outside one by one, 

[0009]The 1st updating register that stores a deviatton of a depth (2) value which can be set as an Image memory device which 
an Invention of claim 2 indicated to an Invention of claim 1 from the outside, The 1st adding machine that adds a value of said 1st 
write buffen and a value of said 1st updating register, and re^stores a result in said 1st write buffer. It is the image memory 
device which added the 2nd updating register that stores a deviation of a luminosity (I) value which can be set up from the 
outside, and the 2nd adding machine that adds a value of said 2nd write buffer, and a value of said 2nd updating register, and re-- 
stores a result in said 2nd write buffer- 
[0010] 

[Funotlon]ln this Invention, the depth (Z) value of each pixel which followed the level scanning direction is inputted into a 
comparator by the above mentioned composition from the 1st reading buffer through the 1st write buffer and the 1st Readonly 
line buffer. By a comparison result, the depth (Z) value of the smaller one is witten In the 1st line buffer that can be written, and 
the selected depth (Z) value and the luminosity 0) value which makes a pair are similarly written in the 2nd line buffer that can be 
written. 

Therefore, the result after hidden surface processing was earned out is storable in the 1st and 2nd memory cell arrays. 

[0011] 
[Example 1] 

(Example 1) One example of this invention is described below, referring to drawings. 

[001 2] Drawing 1 shows the Plock figure in the example of this invention. The memory cell array in which 1 and 11 store the 
depth (Z) value and luminosity (I) value for one screen respectively in drawtng^l . The ReadOnly line buffer which stores the data 
for one line which read 2 and 12 from the memory cell arrays 1 and 11 respectively, The line buffer which stores the processed 
data for one line which should be written in after reading 3 and 13 from the memory cell arrays 1 and 1 1 respectively and which 
can be written, The reading buffer with which 4 and 14 store the depth (Z) value for 1 pixel respectively chosen from the 
Readonly line buffers 2 and 12, and luminance value (I). The write buffer which stores the depth (2) value for 1 pixel which 
Inputted 5 and 15 from the outside respectively, and luminance value (I), The value which 6 and 16 read with the value 
respectively stored In the write buffers 5 and 15, and was stored in the buffers 4 and 14 is inputted. The selector which outputs 
respectively the one where the comparison result of the comparator 7 was selected to the line buffers 3 and 13 which can be 
written, The line buffer for a display which the comparator which compares the depth (Z) value which 7 read with the depth (Z) 
value stored in the write buffer 5, and was stored In the buffer 4, and 17 store the data for one line read from the memory cell 
array 11, and outputs 1 pixel of luminosity 0) values at a time outside one fay one, 21 is an address decoder which decodes the 
address Inputted from the outside, 

[001 3]About the image memory device constituted as mentioned above, the operation is explained beiow. Processing advances in 
order of a scan line from Ys to Ye with the pixel computing unit as a oonventionai example in which a polygon as shown In 
dra w i ng 4J s almost the same, and within each scan line, top a Y coordinate value, the depth (Z) value per pixel, and a 
luminosity (l) value shall be calculated to a level scanning direction, and it shall be outputted to it one by one. 
[00l4]lf processing of the scan line of Yc shall advance now, an address will be first inputted Into this Image memory device as 
top X and a Y coordinate value. The inputted address outputs a column address for a line address to the ReadOnly line buffers 2 
and 12 via the address decoder 21 at the memory cell arrays 1 and 11. 

[0015]From the memory cell arrays 1 and 11, the depth (Z) value and luminosity (I) value selected by the line address for one line 
are read, and It is respectively stored in the ReadOnly line buffers 2 and 12 and the line buffers 3 and 13 which can be written 
simultaneously. From the ReadOnly line buffers 2 and 12, after the depth (Z) value and luminosity (I) value selected with the 
column address for 1 pixel are read and being respectively stored in the reading buffers 4 and 14, after 1 clock, the following 
picture element data is stored one by one, 

[00ie]On the other hand, the depth (Z) value and luminosity (D value which were calculated externally are written In the write 
buffers 5 and 15 one by one for every clock. And the comparator 7 compares the depth (Z) value stored in the reading buffer 4 
updated for both every clock, and the depth (Z) value stored in the write buffer 5 one by one, The way with the depth (Z) value 
of the smaller one is chosen by the selectors 6 and 16, and the d<^th (Z) value and luminosity (I) value of a pixel with a smaller 
depth CZ) value are stored in Uie line buffers 3 and 13 v^ich can be written one by one as a result. 

[0017]After the processing for every pixels of these is processed at high speed in pipeline and completed to the pixel of the last 
of Yc by each buffer, the comparator, a selector, etc After a depth (Z> value and a luminosity CD value are stored in the line 
buffers 3 and 13 which can be written as a hidden surface processing result for one line, it is re-stored in MEMOSERUARB 1 

and 11, and shifts to processing of tJie following scan line. 

[0018]From the memory ceil array 11, the luminosity (I) value for one line which should be displayed Is once stored in the line 
buffer 17 for a display, and, outside, 1 pixel of luminosity (I) values are outputted at a time one by one, 
[0019]Thus, when the polygon for one screen finishes being inputted, the smallest depth (Z) value of each pixel and the 
luminosity (I) value of the pixel corresponding to it are stored In the memory cell arrays 1 and 11 as a hidden surface processing 
result. And it is outputted to a display via the line buffer 17 for a display from the memory cell array 11, and a three-dimensional 
picture Is displayed. 

[0020lThe capacity of two memory cell arrays is 1000x1000x24 bit x2=48M bit in total, and can constitute an image memory 
device from one chip. 

[0021] According to this example, from the exterior, write data is only stored In a buffer one by one as mentioned above by 
forming the renewal mechanism of Z-uffer in the inside of a storage device. Since it processes in pipeline with reading from a 
memory cell array, comparison, and the writing of a result automatically inside, and an input device Is also a dedicated memory 
and the high-speed technique of clock synchronization can be used, the bottleneck of input and output of a storage device can 
bo canceled, and high-speed hidden surface processing can be performed by easy control, 
[0022] (Example 2) The 2nd example of this invention is described betow, referring to drawir^. 

[0023l Dravwng 2 shows the Plock figure In the example of this invention. In drawing 2 . a memory cell array, and 2 and 12 1 and 1 1 
The Readonly line bulfer, As for a selector and 7, a reading buffer, and 5 and 15 are [ the line buffer for a display and 21 ] 
address decoders a write buffer, and 6 and 16 the line buffer wNch can be written, and 4 and 14 a comparator and 17, and 3 and 
1 3 of these are the same as that of the thing of dra wing 1 shown In Example 1 , The updating register in which 8 and 18 store the 
deviation of a depth (Z) value and a luminosity (I) value respectively, the adding machine with which 9 and 19 update a depth (Z) 
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value and a luminosity <I) value respectively, and 22 and 23 are buffers which store a depth (2) value and a luminosity (1) value 
temporarily. 

[0024]About the image memory device constituted as mentioned above, the operation is explained below. Since fundamental 
operation is the same as Example 1 of this invention shown with the block diagram of drawing 1, In order to explain briefly here, 
only the difference in the disposal method of the picture element data inputted from tJie outside is explained. 
[0025jA polygon as shown in di:ajyviTigj4..carries out the calculation output of the inclination value of depth (Z), and the inclination 
value of luminosity (I) for every polygon first with a pixel computing unit etc.. From Ys to Ye. processing of the order of a scan 
line shall calculate top X, Y coordinate value, depth (Z) value, and luminosity (I) value of each scan line, and shall be outputted. 
[0026] The Inclination value of depth (Z) peculiar to the polygon and the inclination value of luminosity (!) are first stored in the 
updating registers 8 and 18 at the beginning of processing of a polygon. And only the depth (Z) value and luminosity (I) value of a 
head pixel of each scan line which divides into 2 times from the exterior and is inputted serially are stored in the write buffers 5 
and 15 via the buffers 22 and 23. Then, the depth (Z) value and luminosity (I) value of each pixel, without being inputted from the 
outside, every clock — the value In the write buffer 5 and 15 — the value in the updating register B and 18 Is added with the 
each adding machines 9 and 19, and the depth <Z) vafue and luminosity (I) value which were updated by 1 pixel are used for each 
write buffers 5 and 15, re*- storing them In them. Other operations are the same as Example 1 of this invention. 
[0027] By forming the mechanism which Inputs a depth (Z) value and a luminosity (i) value serially, and it not only updates a depth 
(Z> value and a luminosity (I) value automatically Inside, but processes them from the same pin as mentioned above according to 
this example. Only by connecting the image memory device of 1 chip confi^ration with few this pin count to easy CPU with a 
memory controller function, the bottleneck of input and output of a storage device can be canceled, and a small and highly 
efficient hidden surface processing unit can be realized. 

[0028] In this example, in order to lessen a pin count, the data input pins of a depth (Z) value and a luminosity (1) value inputted 
from the outside are carried out in common, it divides into 2 times, and data was inputted senally, but this may provide each 
Input pin for exclusive use like the 1st example. 
[0029] 

[Effect of the Invention]it explained above — as — this invention — object for depth (Z) values, and luminosity (I) — it has two 
memory cell arrays for values, and it is alike, respectively^ and is attached in two line buffers, the Readonly line buffer and the 
line buffer which can be written^ and a comparator Is provided in depth (Z) values. 

Therefore, from the exterior, write data is only stored in a buffer one by one. Hidden surface processing possible [ the 
miniaturization of a system ] and high-speed can be carried out by performing read-out of a depth (Z) value and a luminosity 0) 
value, comparison, and writing in pipeline Inside, and l^e practical effect is large. 



[Translation done,] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused l^y the use of till s translation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 11 The block dFagram of the image memory device In the 1st example of this invention 
fPrawing Zl The block diagram of the Image memory device in the 2nd example of this Invention 
[Dra wing 3] The block dtagram of the hidden surface processing which uses the conventional storage device 
[Drawing 4] The key map of input data common to this invention and the conventional thing 
[Description of Notations] 

1 The 1st memory cell array 

2 The 1st Readonly line buffer 

3 The 1st line buffer that can be written 

4 The 1st reading buffer 

5 The 1st write buffer 

6 The 1st selector 

7 Comparator 

8 The updating register which stores the deviation of a depth (Z) value 

9 The adding machine which updates a depth CZ) value 

1 1 The 2nd memory cell array 

12 The 2nd ReadOniy line buffer 

13 The 2nd line buffer that can be written 

14 The 2nd reading buffer 

15 The 2nd write buffer 

16 The 2nd selector 

17 The line buffer for a display 

18 The updating register which stores the deviation of a luminosity (1) value 

19 The adding machine which updates a luminosity (I) value 



[Translation done.] 
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^(DJi^^ ^*yisg3 2fc:i:^7t (z) it^, /^yi^ 
5. 3 6tt#^ft^f^ (z) ittjifs (I) 

[0 0 0 4] ^±®J;5tc«^$^^fc«c^/*yigg 
8J1-5o *-fiii*iil^ll3 i}ctti]4}o^i-±5?^£jKy 

l*lt?H:*¥^=^^>'*T^t'lW^-:5o, X. Y0^«i: 

*tc^^ft (Z) >B.tnm (I) II^tt^trj«^!>cffi:^ 
1-^„ -":*-HsS'^^^3 i/&^bm;f3$tvfcx. YM^Ifi 
;i^MT# (Z) ■g§:«M-r5;'<*ygS3 2{c:^i9^fcL 
^^TK^:^ I; LTA:^7^li, ;«^yigg3 2(D:xy T 
/i'ttl;^:iK-hd-f,^Iiii*c^iStfc*t7t (Z) ffiSrIi 

(z) {it<DJti£!i:iTJfci/\ \ksmmmmk%^^\ii-^ 

y^g3 2. ^z\z.^t^'f:^m%'Q^^mm%%'k4^^~ 

m% (Z) (r) »4^^5'77 3 5. 3 6tr;^^ 

LT^n^m^^yMM3 2, 3 3 07y^^A:iK-h;5^ 



3 

[0005] Z<DX^\^Vri V ^l^lfiT^ti 

^^T* (z) \mmm^iii>tM^. ^^ygftsst;: 

ttKinffi^a^m^W-K (1) 

^ ^ y 3 3 y T;vffi;'jiK- h Ir^ t "C c R T 

[0 0 0 61 

tfc^tft (z) fit^i^gpiiiiJS-eJtis ^<D^m^^ 10 
o-rv^fcfc!6, ^gi5iiiss^^oiaiiii!i::6«#<. mgs^im 

[0 0 0 7] i^w^m^t^^Wtdrnf-. i^y^TA0/hm 

mm tfc. Z y 7 r ©Sir}- i 5 Jijii^i^ 

m-timmm-mmfmrn^ ^ y ^g^ti^-r § ^ i 

6t)i:i-5„ 20 
[0 0 0 8] 

^O^^t (Z) {ii&^*1-5MlcD^*yir;vTi-i' 
o-r ™ ^ Sr^&^-f 5 0 1 ® ^5!^3i^»ffl 7 y 7 r 

9'i'y/^?'7 7d-t>aW$ixfcli!m^(D||fft (Z) 

ufciHm^)-0;^tTt (z) is^m^-r§mi©*tjA 

fc^t (Z) mtmmfHl<Dm^7l^^<yy7K^Mi 
^tifc*=fTt (Z) ffiSrJt^l-SJt^^i. ifriami<^ 

^^^^< yyj \mm t mw,m 1 
y7*^hmn^titcimm^7^<Dmm (i) 

(I) itSr*&^rt-r^^2«»#ai^/<5'7r i:v 

«0^;?^3A;j>./<5/7 7f-1*i^^tifditSrA;'7t. MHitl^ 
|g<DJt|S^^miCJ:!3 3l^$^^f^::&^t!^|E^2(;^^^#t 50 



#M¥7"6 5 19 8 

4 

^■m^-{yy<yy7Kmt)i-^m2(D±:i^i^^}i. mm 

sr^&ftu f'm\cimm-t^m^\m& en litsrm;^ 

[000 9] 11*^ 2 ©ISMttlS*^ 1 ©^?gtcE&^L- 

fcii^/^y^Bfc. ^i-ti5;i>6.^^-e§swf$ (z) 
^^ji^^^<yy7omtmw.mi<r>m.^ui?7.^(Dm^ 

mW U fjlE^ 1 cr)## y 7 7 fclt^^^^l" 

smi^iP^^ts ^1-Si3*^fc^£-ei:5i^)K (I) fit© 

ii^Sr1«^1-5ll2©3EiTi-C^^^<t, MfB02©»t 
li^i^/^ y 7 7 ©ft i: t«iS0 2 ©Hf? i^;^ omt:M% 

U |ifKB2©»tiX^^/<5'7 7i-l§*&l?^lfl1-50 

2 ©ip^^i %#*p LfcH^^ ^ y gg-e&So 

[0 0 10] 

[Rii';ig^Lfc=g-pi^©*tTt (z) m^miom^jL^ 

y 7 7 i M 1 ©ig^oA^^M 7 -f ^-/-^ y 7 7 ^^i- bit 
/^$v^:fy©*^7i: (Z) 'B«:||l©^^^«t Bf 

%y^y^^vy7\m%'>h:^h.M^. mi^Mz.mj^ 
(z) ii.tM^f£TM^ (I) mhmmimzom^m 

^■^my4:y^^yy7\cmi&tf:it\cx^s mi^i. 
n^2(D^^]} Hr/vT u-r ^c^±llt^ffi^a$^^fcm©ife 

[0011] 

[^liMii 

[0 0 12] mi^^mmommm\^isiir6^nyi^m 

^^irh<D'Ch^, muc^^^X, 1. llf4#'«rllii 

m^j^omf^ (z) mtmm (d a&i&i^i-s^^y 

ir;VTW. 2. 1 2 i±#^ ^ ^ y -fe/VT W-l" K 11 
d^P^^^ta Ltc 1 ff5^©7^^-;5^ ^^^fi-rSiS^^^^Wffl 
9-fVAy77v 3. 1 3f±;S-*;*^-y-fe;l'Tl^^ 1, 

1 iiii^ej^^mLfcm. Apxtfc*$jxtf-<§r iff55-<D 
f-^^^m-r^m^m%-^my4yy<yy7. 4, 1 

4 H^-^ m^&^^B 7 y 5' 7 7 2 . 12;!)^ f>M^ 
$*ifclW^^^©^fi^# (Z) (I) 

fciM^5^©#^T^ (z) liiiMisfit (I) ^mm-r^ 

*t32^^^<y77. 6. 1 6tt#^«t3i^^/^i/7 7 
5.15 k^m^^jfltz.W.t^^T^,^^< yy74, 14iC 

^^ntcij^^^m^-^^-^my-fy^^yyT 3. isk 

iiit)ir?>±Ui'^^ 7[4$tE*-'^y77 5}Cl^M^ti 
fcHtrt (Z) tf<bggJ^frji^/^y77 4ic*&*ft$*i,fc^ 
trg^ (Z) tt^Jti^-tSJ-tR^. 1 7tt;^^y-i?;VT^ 
^ 1 ld»e>i£^5^fflLfcHT^^©x-^^^^i^U ^l^^ic 



5 

[0 0 131 ^±<^J:5lc:»fi!c§tifciB^^*yMStc 

y r^^^tm^m t mtmm(D-mmm%^x-Ysii^ b Ye 

■f^<om^ (Z) ItiSilS (I) 1itS:H-^L-Cffl|>cai 
1. 1 i}c^tT Ki^;^^^ SI^9^a^l|ffl^-i'^'/^?/:7r 

[0 0 1 5] T^^y-fe^VTl^-f 1. 1 li)^h\±fiTY\^ 

;^-c:«^^7t.itf^^»*tft (z) eiWg (I) H 

2 t^^«?.l:tWI6T^i^/>'y7 7'3, 1 3}c|g^t::*&i^ 

T Ki^;^T«$tbfciiii*^^©^fTt (z) ffitM 
(I) |t;i5»g.^?-m$tts #'!!'^^7i^/^$'77 4v 14 

[0016] 7 r 5 . 15 ictt^T' 

m-n^ntzmit (z) (o imn^ny^r 

m^fi^u^T^^^^yyr 4imm^iT^tcmn^ (z) 
fi^^^ji^^^y^T 5 ^c|&^$t^fc*^Tt (z) 

Jti5l§7T«Jt^b, /^$V^*Omft (Z) «^}^ 

^M^'^my-(y^<yy7Bs l3ictt*tTt (Z) It 
;i^/^^^^::^©ji^*o||^Tt (Z) (I) 

[00 171 :iifi^<D^m^u<Dmmt^'^^<y7T. it 

Yo<D^m'Dmm^xmTir^t. iw^omimmm. 
wmtLxmi^ (z) isiiis (I) mm^-^f^ 

[0018] *fc. y -fe^VT l^-Y 1 1 -i^hit^^i- 
-<^in^<Dm& (I) m:a^-^^S^M7^'>'/^5'7r 
1 7 (c^^ § ti. iJI-g? ic 1 li^-f -oNi^ icJSfE^ ( I ) 

[0 0 19] ztDXok^'Lximm^o:^]) =fyiiiiA:fd 
;><*y-t;vTU-^' 1, 1 1 ictt#iii^<^) 

(Z) II^^-ix^cM-eTSa^tOlSig 
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6 

/tV^/^Tl^'-f 1 l;&=>b^^^M9'<>'>'^y7 7 17* 

[00201 ;^ ^ y -fe^t-T U-T 2 flltD^afi^ItT' 1 0 
00X1000X24 t'yhX2 = 4 BMtfy h-Cfc 

«? . 1 ^ y y-eii^^ * y i^g ^Hfifei-S i: ;&5-t? t 

[002 11 si±<D i 5 i^xs. ^ * y is 

itms ■^M<om%Ti^t^<-^'^y4ymmmu At! 
mmhmm ;>< ^ y f£(Dx^ mm<Dmm^mi)^mM 

[0 0 2 2] mmm2) &.T^mm<D^2<DmMm\c 

[00 2 3] SI 2 {i;^BM<^^JSMJc*ittS y gl 
^Sti-fe(^Trfc5„ ig2{cdoV^T. 1. lltt;><^y-t: 

/^Ti^-r. 2. i2im^ii<^mm4yy<yy7. 

20 3. 1 3}i^i^^#^Brlgv^'i^/<^/7r. 4. 14i±^ 

^a^^^y77, 5. 1 5{iStiX5^^/^y77s 6. 1 

6it±ui^^, 7 ititmm. 1 7 itm^B y ^ y y 
7. 2l\t.r¥uy.t^-9'xh^. z.^h\tmMmi 

t (z) {I. j»g (I) noii^^i&sft-r^Hif^v^j^ 

9. 19tt#^^tft (Z) ft, (I) It^H 

mt^inm^. 2 2s 2 3}i^fft (z) mm 

(I) «<lr-ilfei3i;i*&i?l^-r5/<y7 7'e&So 
[0 0 2 4] £A±®J:5iC^M$ttfc:H^/^y 

o s/ H-^f^t t /c*^?q (DSJif!! 1 1 ^ D-^fc CD 

[00 2 5] 04 \z.?ft-f^ 0 fi-^ y =tytm^^'M.^m 
x-^-fTf^)) ^y%\cmit (z) (Dm.%^tnm (d 

mn^mt.^::^^^yy4>'<r>%m<D7^(ox. Ymmm. 
tm^^ (z) mtmm (u «:*fh^b-cm;'j$nT 

40 [0 0 2 6] #y =rvc>Mao:i:|!j}c-t(;D:<Ky 

B^©ft^f# (z) ©fitffiti^s (I) <Dm.^\mm 

m^:^nxi^}}7M^A.ti^h^^:^^'ryy-{yo^ 

mmm(Dm7n cz) (n mo?^ifi^'^'yy7 

2 2. 2 3S:^Lr#t3A^/^y:77 5. 1 5{C:^*^$ 

n?>o "torn. ^mm<7D^n^ (z) fii<t)^s (d lit 

^^y775. 1 5l^COM:<fci;^3tU'$^X^'8, 18t^<D 

50 fc^trt (Z) ffitS?^ (I) ISt^^^^-^S^tii^Ay 



(5) 
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[00 2 7] 5 K^mmmi^Mt. Utrt 
(z) mm (I) m^^Hux-mwrni-^tzifx-tji 

<. I^^Tt (z) ffiiJWS (I) 

[002 8] *^li«i!i-C*ttlf yiC^^^T'^ < f Sfc 

fe. !«1^a5;a-e>A;^-r5^fft (z) fll^jftES (i) It© 

[00 2 91 

(Z) (r) mm<D2^<D?>~^^}±/VTVy( 

^frt (z) m.m\ctm]m.m^wn^:LtKii 
z>it\-fx. t^nxn-mi^ (z) itirM^ (I) 
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20 



[1212] *^0JcD^2o»^£^fiJ^c43^t^■^^^* 
m 

1 BlO/^U-lr/i'Ti-'l' 

2 mi<Dm^ii^^^By4yy^y7 7 

3 ^1 ©Bg^»t^ii9-(':^^<y7 7 

5 Hi C0#tjA^/^iy7T 

6 m^-fert':^;? 

7 JtgEig 

8 (z) imum^w^t^M,m^i^:^ 

9 *^f$ (Z) fitS:MiTl-5JP»ll 
1 1 ^2 0^*yir^P7l^'f 

12 ^2<0S!;^^ji^#fflv^'>'/<^/7r 

4 02©gc^3A^/^s/7r 

6 02O5-fel'i?^5' 

8 mm ii) mommi^m-t^mm^i^:^ 

9 »s ( I ) im^m-r^MM-m' 
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